Dermoid cyst is a benign and common ovarian neoplasm affecting women. Sources for this review article were taken from PubMed and other up-to-date databases covering the period from Jan 2010 to Jan 2016. Keywords for the search were "dermoid cyst" and "treatment". A search of the literature revealed 113 full text manuscripts, from which 21 were relevant. In addition, another 56 relevant manuscripts identified in the reference lists of the above-mentioned 21 manuscripts were included in the study, although they had been published before 2010. Clinical considerations for dermoid cyst management are categorized as follows: 1) selection of the best choice of surgical treatment in dermoid cyst: laparoscopy or laparotomy; 2) procedure to exteriorize a dermoid cyst in laparoscopy; 3) selection of oophorectomy or cystectomy; 4) spillage of the cyst contents: prevention and treatment of the consequences if it does happen; 5) necessity of surgical treatment in dermoid cyst management; 6) ovarian torsion and other complications; 7) Probability of malignancy in dermoid cyst.
Introduction
Mature cystic teratoma (dermoid cyst) is a benign neoplasm that most commonly occurs in young women. The first step is to perform pelvic sonography. The main goal of sonography is to determine the probability of malignancy in ovarian mass and dermoid cyst. In 75% of cases, characteristic sonographic findings are present. Sometimes, a dermoid cyst is mistakenly regarded as malignant. This review aimed to clarify some clinical points of dermoid cyst management (1).
Methods
A search was conducted in PubMed and other up-todate databases for English publications using the keywords "dermoid cyst" and "management" for available full text manuscripts from Jan 2010 to Jan 2016.
Data Synthesis
In the primary evaluation, based on titles and abstracts of 29 papers found in the PubMed database, 20 papers were excluded and from the 84 papers found in other up-to-date databases, 72 papers were excluded. Finally, 21 papers were reviewed in full text as well as in reference list to identify other potentially relevant papers.
56 relevant papers cited in the reference list of the above-mentioned 21 manuscripts were also reviewed and then included in the study, although they had been published before 2010.
Selection of the best choice of surgical treatment in dermoid cyst: laparoscopy or laparotomy?
Many trials have reported laparoscopy as a superior treatment in surgical management of dermoid cyst. The laparoscopic method is considered the gold standard of surgery in dermoid cyst management (2) (3) (4) (5) (6) .
Advantages of the laparoscopic approach to dermoid cyst treatment include: 1) less bleeding 2) less postoperative pain 3) less need for postoperative analgesic 4) shorter hospital stay 5) less adhesion formation 6) better cosmetic results 7) less cost (overall) 8) better magnification Disadvantages of the laparoscopic approach in dermoid cyst compared to laparotomy include: 1) longer duration of operation 2) higher rate of spillage 3) higher rate of recurrence 4) higher cost (individually) 5) increased risk of surgery unique to laparoscopy When should laparotomy be considered in dermoid cyst management (1, 2, 6- 1) Large mass controversy exists in the precise tumor size for which laparotomy is the recommended treatment. Some authors have recommended 10 centimeters as the cut-off size for laparotomy. There is evidence of solid components in the tumor mass and a suspicion of malignancy.
2) Bilateral cysts It is important in women older than 40 years to send specimens to the frozen section in cases of suspicious sonographic findings and high tumor markers (3) .
procedure for exteriorization of a dermoid cyst in laparoscopy:
One method for retrieval of a dermoid cyst is via the umbilical port under the bag. Contents of a low mass cyst can be extracted by suction and traction by forceps. Removal of the cyst through lateral ports or an extended incision might increase postoperative pain, take more recovery time, increase the probability of hernia development, cause epigastric vessel trauma, and be cosmetically detrimental (2).
Selection of Oophorectomy or Cystectomy
According to the sources (1-3, 10), cystectomy is considered as dermoid cyst surgery of choice instead of oophorectomy. It has been indicated that each 1 mm 2 of ovarian surface includes about 35 primordial follicles in women in the age range of 11 -34 years. Even in large dermoid cysts, there is about 3.7 cm 3 volume of functional ovary in postoperative sonography. Thus, cystectomy is the first choice in the case of children and younger women. However, oophorectomy is the standard procedure in postmenopausal women.
In the case of premenopausal women, the considerations listed below affect the choice of treatment: 1) multiple dermoid cysts in the ovary 2) large dermoid cyst resulting in less ovarian tissue for conservation.
3) closeness to menopause in the patient. How might ovarian tissue be more preserved in cystectomy (1-3, 11-18)?
In young women and children, preservation of ovarian tissue is important for fertility and future sexual development.
The techniques listed below are suggested for maximum preservation of ovarian tissue:
1) A combination of hydro-dissection and blunt dissection by laparoscopy instead of the traditional stripping technique.
2) Incision in the mesial side of the ovary: the mesial side of ovary is the point of connection of fimbria to ovary. Studies have revealed mesial side incision to better preserve ovarian function. Summarized advantages of mesial side ovarian incision are as follows: 1) better preservation of ovarian tissue 2) less probability of spillage and its consequences 3) less procedure time due to better cleavage access, less bleeding, and easy cystectomy 4) less electrocoagulation needed due to less bleeding. Following dermoid cyst operation indices used to clarify remaining ovarian tissue and its function are listed below:
1) visualization of remaining ovarian cortex by sonography reported as tissue volume 2) measurement of FSH 3) evaluation of basal antral follicle number 4) measurement of ovarian size 5) Doppler velocimetry of peak systolic velocity, and 6) measurement of anti-mullerian hormone (AMH).
In expectant management and cases of ovarian preservation as well as in children with or without prediagnosed dermoid cyst, awareness of ovarian torsion should be considered. Wasting time on ovarian torsion diagnosis might result in ovarian tissue loss.
Spillage of the cyst contents: prevention and treatment of the consequences if it does happen (2, 3, 8, 18-22):
Spillage of cyst content is reported in 40% -50% of laparoscopic cystectomy cases, which is highest spillage rate in this setting. Lower spillage rates in laparoscopic oophorectomy and even less spillage in laparotomy have been reported (10% -15%). Spillage of dermoid cyst content might result in chemical peritonitis and adhesion formation. Chemical peritonitis is difficult to manage and may result in chronic pelvic pain. Fortunately, chemical peritonitis following spillage is a rare complication (0.2%).
Adhesion formation following spillage has not yet been properly defined. Some reports have favored less adhesion in laparoscopy in comparison with laparotomy.
In the case of spillage in the operation field, large volume peritoneal lavage by warm fluid should be done. Cold fluid may cause hypothermia and make fat-rich content difficult to wash out. Four techniques are suggested to reduce spillage rate: 1) use of an endoscopic bag, 2) mesial side incision in dermoid cyst probably due to thicker ovarian cortex at this point, 3) gasless lift laparoscopic method, and 4) less electrocoagulation. Is surgical management necessary in dermoid cyst (1, 2, 23-46)? Expectant management of dermoid cyst should be made according to the considerations listed below.
1) Pathognomonic sonography findings of dermoid cyst including:
First, Rokitansky nodule (dermoid plug), which is a cyst containing highly echogenic nodule inside;
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Second, thin band-like echo in the cyst (dermoid mesh), which represents floating hair inside the cyst; Third; tip of the iceberg sign resulting from acoustic shadowing of the sebum on hair content of the cyst; and Fourth; fat-fluid level.
2) Negative color Doppler sonography: indicating low velocity and high resistance.
3) Small sized dermoid cyst: that has been considered in most studies below 6 centimeters as small. There is less torsion in a smaller sized cyst in comparison with a large cyst; there is also lower rate of malignancy and lower growth rate. 4) Slow growth rate: annually less than 2 centimeters. Dermoid cyst is a slow growing cyst. Every year about 1.5 to 1.7 mm growth rate is possible. The growth rate is close to zero in post menopause. In women of reproductive age, there is higher growth rate, probably due to the effect of hormones on sebaceous glands. 5) Negative tumor markers. 6) Asymptomatic condition 7) Children (in prepubertal stage) and adolescents due to sexual development and fertility preservation goals, follow-up is strongly considered. 8) Pregnancy 9) Medical co-morbidity with high probability of operative complications.
There is a lack of data-based evidence to formulate guidelines for intervention or expectant management. Risk of malignancy is below 1%. There is logical comparison between conservative management of myoma with below 1% malignancy rate and expectant management of dermoid cysts.
It seems reasonable to individualize each case according to the patient's characteristics.
Ovarian Torsion and Other Complications
According to the sources (2, 12, 19, 20, 40, (47) (48) (49) (50) (51) (52) (53) (54) (55) (56) (57) , dermoid cyst is asymptomatic. In 3% -4% of women, pelvic pain occurs usually due to ovarian torsion. The highest risk of torsion among cases of ovarian cyst belongs to dermoid cysts. The most probable cause of this tendency is high fat content, its weight and long pedicle. Nearly all dermoid cysts are complicated by torsion far from being large in size (more than 5 -6 centimeters). Thus, cystectomy of dermoid cysts larger than 5 cm can prevent this complication. Ovarian torsion may result in loss of ovary, rupture (rare) and fistulization. The treatment of choice in ovarian torsion is laparoscopy and detorsion for those in reproductive age and oophorectomy in postmenopausal women. Even if there is persistent black color of the ovary after detorsion procedure, oophorectomy is not indicated. Fixation of the ovary is not recommended.
Spontaneous rupture of a dermoid cyst is rare. If this happens, in its acute phase, shock and hemorrhage may occur. Chronic exposure to irritant content including sebaceous material and hair may result in granulomatous peritonitis.
Autoimmune disorders are rare complications of dermoid cyst including anti-N-methyl-D-aspartate (NMDA) receptor encephalitis and autoimmune hemolytic anemia.
In the case of encephalitis, symptoms might be presented as acute psychosis and persistent seizure, more often seen in adults and the younger age group. Surgical resection of the cyst is the effective treatment of choice.
Pathophysiology of autoimmune hemolytic anemia is not known. In some cases, surgical removal of the cyst is an effective treatment.
Recurrence of dermoid cyst occurs in 3% -4% of cases. Recurrence is more common in cases of laparoscopic treatment, probably due to unrecognized small cysts. Other predictive factors of recurrence are: young age (less than 30), large cyst size (8 cm or larger) and bilateral cyst. In a study, the presentation of 2 of these factors was associated with 21% risk of recurrence. A follow-up conducted 12 months after surgical treatment may diagnose recurrence. Most cases of recurrence happen in the first year.
Probability of Malignancy in Dermoid Cyst
According to the sources (13, (58) (59) (60) (61) (62) (63) (64) (65) (66) (67) (68) (69) (70) (71) (72) (73) (74) (75) (76) , dermoid cyst is the most common solid type tumor and the most common ovarian mass to occur at young age. Mature cystic teratoma with malignant degeneration occurs when somatic malignant transformation happens. Risk factors of malignant transformation in dermoid cyst are summarized in the following 4 considerations: age of over 45 years, cyst size of more than 10 cm, rapid growth and abnormal sonograhic and Doppler findings including increased vascularity, hetero echo pattern, papillary projections and septation.
